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MTIOML ADVISORY COMMITTEE FOR AERONAUTICS 

RESEARCH J.EiiORANDUM 
for the 

Bureau of Aeronautics, Navy Department 

FREE-SPINtaNG TUI®7EL TESTS OF A I/I 8 -SCALE MODEL 

OF THE FAIRCHILD XNS-1 AIRPLAI® 

TED NO. MCA 2598 
By Lee T. Daughtridge, Jr. 

SUmiARY 


Spin tests have been performed in the Langley 20-foot free- 
spinning tunnel on a l/l8-scale model of the Fairchild XNQ-1 air- 
plane. The spin and recovery characteristics of the model were 
determined for the noriiial gross-weight loading and for two variations 
from this loading - center of gravity moved rearward and relative 
mass distribution increased along the fuselage. These tests were 
performed for two vertical-tail plan forms. The investigation also 
included simulated pilot-escape tests and rudder-force tests. 

The recovery characteristics of the model v/ere satisfactory for 
all conditions tested by full reversal of the rudder and by simul- 
taneous neutralisation of the rudder and elevator. It was indicated 
that if necessary to escape from the spinning airplane, the pilot 
should Jump from the outboard side of the fuselage and as far 
reaiTvard as possible. As determined from spin model tests, the 
rudder pedal force required to reverse the rudder for recovery 
from the spin will be light. 


INTRODUCTION 


In accordance with a request of the Bureau of Aeronautics, 
Navj,’- Department, a l/l8-scale model of the Fairchild XN^-1 air- 
plane has been tested in the Langley 20-foot free-spinning tunnel. 
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The XI'IQ-l is a light training airplane with a two-place tandem 
seating arrangement and conventional landing gear. 

All tests were performed with the model in the clean condition 
(landing geah retracted, flaos neutral, and canopy closed). The 
erect spin and recovery characteristics of the model v;ere determined 
for the normal gross-v/eight loading and for two variations of 
this loading; (1) center of gravity moved rearward of normal and 
(2) relative mass distribution increased along the fuselage* Each 
of these loading conditions v/as investigated for different vertical 
tail plan forms (designated as original and alternate vertical 
tails by Fairchild'^. The recovery characteristics were generally 
determined bj'- fully reversing the rudder. Dr# H. Serbin, a 
representative of the Fairchild Aircraft Company, witnessed some 
of the soin tests, and during his visit it V\ras decided to also 
run tests in which rudder alone or rudder and elevator simultaneously 
were neutralized. The inverted spin and recovery characteristics 
were determined for the normal -loading condition with the original 
vertical tail installed. The rudder pedal force necessary to 
effect recovery from a snin was determined and tests simulating 
emergency pilot escape were also performed on the model. 


SYMBOLS 


b 

S 

m 

c 

0 


/c 


x/c 


z/c 


w^ing span, feet 
wing area, square feet 
mass of airplane, slugs 
wing chord 

mean aerodjmamic chord, feet 

ratio of distance of center of gravity rearward of 
leading edge of mean aerodynamic chord to mean 
aerodynamic chord 


ratio of distance between center of gravity and 
thrust line to m.ean aerodynamic chord (positive 
when center of gravity is below thrust line) 


moments of inertia about Xr, 
respectively, slug-feet^ 


Y-,and Z- body axes 


ij, ij, I2 
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Ix- h 

mb^ 

inertia yawing-moment parameter 

Iy - I 2 

inertia rolling-moment parameter 

mb^ 

inertia pitching-moment parameter 

P 

air density, slug per cubic foot 


relative density of airplane (m/pSb) 

a 

angle between thrust line and vertical (approximately 
equal to absolute value of angle of attack at 
plane of symirietry) , degrees 


angle between span axis and horizontal, degrees 

V 

full-scale true rate cf descent, feet oer second 

Q 

full-scale angular velocity about spin axis, 
revolutions per second 

a 

helix angle, angle between flight path and vertical, 
degrees (For this model, the average absolute 
value of the helix angle was approximately 7^0 

P 

approximate angle of sideslip at center of gravity, 
degrees (Sideslip is inward .'when inner wing is 
down by an amount greater than the helix angle.) 


APPi®ATUS ArTD IffiTHODS 


Model 

The l/l 8 “Scale model of the XRQ-1 airplane used in the spin 
tests was furnished by the contractor and was checked for dimensional 
accuracy and prepared for testing by Langley, The vertical position 
of the horizontal tail was found in error and was corrected by Langley 
A three- viev/ drav/ing and photographic views of the model with the 
original vertical tail installed are shown in figures 1 and 2 , 
respectively, A drawing comparing the original and alternate 
vertical-tail Plan forms is presented as figure 5 . 
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The dimensional charac teristics of the XNQ-1 airplane are 
presented in table I. 

The model was ballasted to obtain dynamic similarity to the 
airolane at an altitude of 10^000 feet (p = 0.001756 slug/cu:ft). 

An electromagnetic remote -control mechanism was installed in the 
model to actuate the controls for the recovery attempts and to 
release the dmimy oilot for the pilot-escape tests. Sufficient 
moments were exerted on the controls during the recovery attempts 
to reverse them fully and rapidly. 

The dummy nilot used in the pilot-escape tests was constructed 
by Langley and scaled down in both dimensions and weight to represent 
an average pilot v/ith a parachute pack (200 lb) at 10,000 feet 
altitude. 


Wind Tunnel and Testing Technique 

The tests were performed in the Langley 20-foot free-spinning 
tunnel, the operation of v/hich is, in general, similar to that 
described in reference 1 for the Langley 15-foot free- spinning 
tunnel except that the model launching technique has been changed. 

V‘/ith the controls set in the desired position, the model is launched 
by hand with rotation into the vertically rising air' stream. 

After a member of turns in the established spin (fig. U shows the 
model spinning in the Langley 20- foot free -spinning tunnel), 
recovery attempt is made by moving one or more controls by means 
of the remote -control mechanism. After recovery, the model dives 
into a safety net. The spin data obtained from these tests are 
then converted from model values to corresponding full-scale 
values by m.ethods also described in reference 1. 

In accordance with standard spin- tunnel procedure, tests were 
nerformed to determine the spin and recovery characteristics of 
the model for the normal- spinning control configuration (elevator 
full up, ailerons neutral, and rudder full v/ith the spin) and for 
various other aileron and elevator combinations including neutral 
and maximura settings of the surfaces for the various model loadings 
and configurations. Recovery was generally attempted by rapid 
reversal of the rudder from full with to full against the spin, 
although, as previously mentioned, some recovery attempts were 
made by neutralization of the rudder alone and by simultaneous 
neutralization of the rudder and elevator. Tests were also 
performed to evaluate the possible adverse effects on recovery of 
small deviations from the normal control configuration for spinning. 
For these tests, the elevator v;as set either at its full^’up deflection 
or at tv7o-thirds of its full-up deflection and the ailerons were 
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set one-third of the full deflection in the direction conducive 
to slower recoveries. Recovery was attempted by rapidly reversing 
the rudder from full with to only two-thirds against the spin. 

This particular control configuration and manipulation is referred 
to herein as the ^’criterion spin. Turns for recovery are measured 
from the time the controls are moved to the time the spin rotation 
ceases. The criterion for a satisfactory recovery from a spin for 
a spin-tunnel model has been adopted as 2 turns or less, based 
primarily on the loss of altitude of the corresponding airplane 
during the recovery and subsequent dive. Recovery characteristics 
of a model are considered satisfactory, however, if recovery 
attempted from the criterion spin requires no more than turns. 


For recovery attempts in which the model struck the safety 
net before recovery could be effected, the number of turns from 
the time the controls were moved to the time the model struck the 
safety net wsis recorded. This mmiber indicates that the model 
required more turns to recover from the spin than shown, as, 

for example, >2^. A >2~turn recovery, however, does not 

necessarily indicate an improvement when compared to a > i^-turn 
recovery. 


For the pilot-escape tests, the dummy pilot was alternately 
attached to the side of the fuselage at the fonvard seat and at the 
rearward seat in order to simulate either the pilot or the student 
jumping from the airplane. The dummy v/as released from the inboard 
side (the right side in a right spin) and from the outboard side 
of the fuselage during a flat spin and a typical steep spin. No 
flat spins were actually obtained during the model spin tests, but 
a flat spin was simulated for the pilot-escape tests by releasing 
the dummy while the model v/as still in the flat attitude caused 
by the rotational energy imparted to the model during launching. 

In performing the rudder pedal force tests, only the force 
necessary to move the rudder so as to effect a normal recovery 
from the spin was determined. To accomplish this, the tension 
in the rubber band that pulls the rudder against the spin was 
adjusted to represent known hinge-moment values about the rudder 
hinge line. A series of recovery tests wras then made, the tension 
in the rubber band being systematically lowered, until the turns 
for recovery began to increase. The value of the model hinge 
moment at this point was then converted to the corresponding 
full-scale rudder pedal force at the equivalent altitude at which 
the tests were made. 


6 


MCA RM No. l6h26 


PRECISION 


The spin data presented ere believed to be the true values given 
by the model within the following limits: 


a, degrees . 
jzf, degrees . 
V, percent . 
Q, percent . 


Tiarns for recovery 




ii 

i5 

^5 

4 - 

j “j- turn when obtained from 
t motion-^picture record 

: turn when obtained from 

; 2 visual estimate 

U 


In some instances in which it was difficult to test the model due to 
the oscillatory or wandering nature of the spin, the foregoing limits 
may have been exceeded. 


Comparison between soin results of models and corresponding air- 
planes (references 1 and 2) indicates that soin- tunnel results are 
not alvsTays in complete agreement v/itb airplane spin results. In 
general, the models spun at a somewhat smaller angle of attack, with 
a slightly higher rate of descent, and with 5^ more outv/ard 

sideslip than did the corresponding airplanes. The comparison made 
in reference 2 for 20 models shows that 80 percent of the model 
recovery tests predicted satisfactorily the number of turns required 
for recovery from the spin of the corresponding airplane and that 
10 percent v/ere optimistic and 10 percent were pessimistic as regards 
the airplane recovery characteristics. 


Little can be stated about the precision of the pilot-escape tests 
as no comparable full-scale data are available » It is considered, 
hoy/ever, that when the dumriiy pilot is observed to clear all parts of 
the model by a large margin after being released, the pilot jmay 
safely escape from the spinning airplane in an emergency. 

Because of the impracticability of ballasting the model exactly 
and because of inadvertent damage to the model during the spin 
tests, the mass distribution of the model varied from the true scaled- 
dovm values within the following limits: 


Weight, percent 

Ceuter-of^gravity location. 
Moments i I^, percent , . . 

of J ly, percent . . . 

inertia 1 percent . . . 


percent c 


U high to 7 high 
0 to 1 rearw'ard 
6 high to 7 high 
2 low to 1 low 
2 high to 6 high 
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The measureinent of the mass characteristics were made within the 
following limits of accuracy: 


Spin tests were performed for the conditions of the model 
listed in table II • Reference 5 indicates that moving the center 
of gravity/' rearv/ard generally has an adverse effect on the spin 
and recovery characteristics of models \v*ith relatively low values 
of the relative density oarameter The XNQ-1 model, therefore, 

was tested with the center of gravity moved rearward in order to 
determine the effect* The model was tested with the relative mass 
distribution increased along the fuselage to determine if the 
effect of control disposition and manipulation on the spin and 
recovery character isbics would be changed* According to reference 
an increase in relative mass distribution along the fuselage should 
tend to reverse the effect of the ailerons and elevators. 

Values of the tail-damping power factor for the original and 
the alternate vertical tails are given in table I. The tail- 
damping power factor was computed according to the method given in 
reference 3* values presented were computed for the normal 

gross-weight center-of-gravity location* A coiriparison of the values 
of the mass characteristics ..and inertia parameter for the loadings 
tested on the model, converted to corresponding full-scale values, 
and for various loadings possible on the airplane is presented in 
table III* The inertia parameters are also plotted on figure 5* 

This .figure can be used in predicting the relative effect of controls 
on spin and recovery characteristics as shown in reference U* 

The maximum control deflections used in the tests were as 
follows: 


Weight, percent *••*•* 

Center-of-gravity location, percent c 
Moments of inertia, percent . . • . . 



The controls were set with an accuracy of -1^. 


TEST CONDITIONS 


Rudder, degrees 
Elevator, degree s 
Ailerons, degrees 


50 right, 50 left 
30 UP, 20 down 
2h up, 12 dovm 
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The partial control deflections used for the criterion spin 
were as follov's: 


When the center of gravity was moved rearvra.rd on the model, the 
moments of inertia were kept constant about the original center of 
gravity. When the relative mass distribution was increased along 
the fuselage, the center of gravity was kept at its original 
position. 


The results of the spin tests are presented in charts 1 to 5* 
Results for right and left spins were similar, and the results 
are arbitrarily presented in terms of equivalent right spins. 


Normal gross-v>reight loadi ng.- The results of spin tests of the 
model in the normal gross-weight loading (point lin table III and 
fig. 5) with the original vertical tail are presented in chart 1. 

The spins obtained were steep (angle of attack about 25°) and were 
generally oscillatory in pitch and roll. The recoveries from these 
spins by full rudder reversal were very rapid, the slowest recovery 
requiring only . 1 turn. When the elevator was up and the ailerons 
were against the spin, the model recovered so rapidly that it 
immediately began to spin in the opposite direction before striking 
the safety/ net. It appears, therefore, that care must be exercised 
to avoid entering a spin in the opposite direction when attempting 
a recovery in the airplane. The model would not spin v;ith the 
elevator neutral or full down when the ailerons were neutral or 
against the spin. 

Inverted spin tests were also performed on the model in the 
normal gross-weight loading with the original vertical-tail plan form. 
The results of these tests are presented in chart 2. The method of 
plotting the data for inverted spins is different than that for 
erect spins. For fully developed inverted spins, ’’controls crossed” 
(right rudder pedal forward and stick to left for spins to pilot's 
right) is plotted at the right of the che.rt, and ’’stick back” is 



0 up, i; down 


20 

20 


RESULTS AND DISCUSSION 


Original Vertical Tail 
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clotted at the bottom of the chart# IVhen the controls are crossed 
in the fully developed spin, the ailerons aid the rolling motion, 
and when the controls are together, the ailerons oopose the rolling 
motion. The angle of wing tilt ^ is given as up or down relative 
to the around. 

For the inverted spin tests, the model would not snin for any 
control configuration tested except with the stick full forward and 
one*-third or more to the left (right rudder nedal)__and stick neutral 
logitudinallv and full left. Recoveries were effected very rapidly 
by rudder reversal from the soins that were obtained. 


Variations from the normal gross-weight loading.- The results 
of tests of the model with the center of gravity moved 10 percent 
of the mean aerodynamic ohoid rearward of normal (point 2 in- 
table III and fig. 5) sind for tesus with ly end inci'eased 

29 percent of ly (point 5 table III and fig. 5) presented 
in chart 3 • 

Foving the center of gravity rearward of normal produced only 
a slight adverse effect on the scin and recovery characteristics. 

The num.ber of turns necessary for recovery frcci bhe normal and the 
criterion spins increr-Ged slightly, and the mcasi spun with the 
stick neutral laterally and longitudinally where it woiild not spin 
for this control corfi guraticn w^hen the center of gravity was in 
the normal position. 

When the relative mass distribution was increased along the 
fuselage, spins v/ere obtained for all control configurations tested. 
The recoveries from all these spins, hov/ever, wrere still very rapid. 

From the foregoing results, it appears that the small range of 
center- of- gravity movement rearward of normal (approximately 
2 percent of the mean aerodynamic chord) and the small changes in 
the relative raass distribution from the norme-1 possible on the 
airplane will not appreciably affect the full-scale raoovery 
characteristics. Inasmuch as the model sometimes wenb into a spin 
in the opposite direction immediately after recov9r3^ it appears 
that the pilot should exercise care to avoid such an occurrence 
on the airplane. 


Alternate Vertical Tail 

Nor m al gross -weight loadi ng.- The results of tests of the model 
in the normal gross-weight leading with the alternate verical tail 
installed are presented in chart I|.. The spin characteristics and the 
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recovery characteristics by rudder reversal were similar to those 
obtained v/ith the original tail, the spins with the alternate tail 
being slightly steeper than those with the original tail* According 
to the criterion of reference it would be exrected that the 
results with the alternate tail would be inferior to those ^-ith the 
original tail, inasmuch as the tail-damoing- pov/er factor is lovrer* 
The rudder of the alternate tail is sinaller, however, and probably 
produces less pro-spin yawing moment when v/ith the soin than does 
the rudder of the original tail. This probably accounts for the 
steeper spin, and thus less anti -spin yawing moment is required of 
the rudder for recovery. 

Neutralizing the rudder alone was not sufficient to effect 
satisfactory recoveries, but neutralizing the rudder and elevator 
simultaneously produced recoveries almost as raoid as those obtained 
by reversing the rudder alone. 

No inverted spin tests were performed with the alternate 
vertical tail, but it is believed that the results obtained for the 
original tail are applicable. 

V ariati o ns from th e normal gross- weight loading .- The results 
of tests of the model v/ith the center of gravity moved 10 percent 
of the mean aerodynamic chord rearward of normal and of tests with 
ly and Ig increased 20 percent of ly are presented in chart 

With the center of gravity moved rearward, the spins were 
steep, and although not tested, recoveries attempted by full 
rudder reversal vvould undoubtedly have been rapid* Recoveries by 
rudder neutralization alon.e were unsatisfactory, but recoveries by 
simultaneous neutralization of the rudder and elevator were very 
rapid* 


The spin characteristics with the relative mass distribution 
increased along the fuselage were very similar to those w-ith the 
center of gravity moved rearward. Recovery by rudder neutralisation 
alone was satisfactory for the norms 1 -spinning configuration, but 
from results of tests in the normal losiding it is felt that 
unsatisfactory recoveries may be obtained if the ailerons are 
deflected even slightly with the spin. Recoveries by simultaneous 
rudder and elevator neutralization v/ere rapid for all aileron 
deflections* 

From the results of the model tests, it appears that either 
reversing the rudder fully, being careful not to enter a spin in 
the opposite direction, or neutralizing the rudder and elevator 
si.multan.eously will cause the airplane to recover satisfactorily 
from developed spins. 
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Landing Condition 

Current Navy specifications require only 1 -turn spins to be 
demonstrated in the landing condition. The XNQ-1 model, therefore, 
was not tested in the landing condition inasmuch as experience 
indicates that an airnlane will still be in an incipient spin after 
only 1 turn and that recoveries can be effected rapidly from this 
incinient spin. Nevertheless, if a spin is entered inadvertently 
in the landing condition. It is recommended that the flaps be 
retracted and that recovery be attempted immediately after entering 
the snin. 


Pilot-Escape Tests 

Tests were made to detennine from which side of the fuselage 
and from which cockpit, front or rear, escape should be attempted 
if in an uncontrollable soin. It was observed that when the dummy 
was released at either cockpit location from the inboard side 
(right side in a right spin) of the fuselage, it went through the 
nropeller disc for the steep spin and came dangerously close to the 
propeller disc for the flat ; spin. A'hen the dummy was released from 
the outboard side of the fuselage from either cockoit, steep or 
flat spin, it cleared the model by going over the trailing edge of 
the outboard wing and under the tail. It was observed, however, 
than when released from the rearward cocknit, the dummy cleared the 
m.odel by a larger margin* Therefore, if it becomes necessaiy for 
either occupant to abandon the spinning airplane, it is recommended 
that he jump from the outboard side and as far rearward as possible. 


Rudder-Control Force 

The discussion of the results of the spin tests has been based 
on control effectiveness alone v<ithout regard to the forces required 
to move the controls. As previously mentioned, however, an indication 
of the control force required was determined by measuring the minimum 
force necessary to move the rudder sufficiently to effect a normal 
recovery in the nomal gross-weight loading with the original 
vertical tail. The force measured ’.vas. 100 pounds full scale which 
is well within the canabilities of the pilot, and no difficulties 
should be encountered in reversing the rudder of this airplane for 
recovery from a spin. 
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CONCLUSIONS AND RECOMMENDATIONS 


Based on the results of spin tests of l/l8- scale model of 
the Xl'TQ -1 airplane in the clean condition, the follovdng conclusions 
and recoimviendatioriG are made regarding the spin and recovery 
characteristics of the airplane with either vertical tail at an 
altitude of 10,000 feet. 

!• In the normal gross-weight loading, the srins will be 
steep and slightly oscillatory. Recovery for all control configurations 
will be rapid by rudder reversal or by neutralization of both 
rudder and elevator; changes in loading possible on the airplane 
will have no appreciable effect on the snin and recovery characteristics# 

2 # Recovery from inverted spins will be rapid by full rudder 
reversal, and recovery should be followed by neutralization of 
the stick, longitudinally and laterally, 

3 # If for any reason it becomes necessary to abandon the 
spinning airplane, it is recommended that the pilot jump from the 
outboard side of the fuselage and as far rearward as possible, 

I4.. The rudder nedal force necessary to effect- spin recovery 
will be light. 
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TABLE I.- DIVEHSIONAL CEARACTERISTIOS OF THE FAIRCHILD 

XNQ-1 AIRPLAiffi 

07er-all length, ft: 

Original vertical tail 27.69 

Alternate vertical tail 26.10 

Propeller diameter, ft 8.50 

Propeller, no. of blades 2 

IVing: 

Span, ft 111. 6^ 

Area, sq ft 25 6. 00 

Aspect ratio «... 1 .U. 

Chord, ir . ; 

Root 89.9 

Mean aerodynamic chord 70.7 

Tip (design) 4?*0 

Taper ratio (design tip ohord/root chord) O.52 

Location of mean aerodynamic chord, in. 

Leading edge of c rearv.-ard of leading 

edge of root chord I1.8 

Leading edge of o below center line of 

fuselage 10.9 

Angle of incidence, deg: 

"Root 5.00 

Mean aerodynamic chord 1.21 

Tit) -1.00 

Angle of geometric dihedral (in wing reference plan), deg . . 5 

Angle of sweepback (at leading edge of wing) deg 2.50 

A.irfoil section: 

Root NACA 2ij.l6 

Tip NACA Uhey') 

Ailerons: 

iUrea (both ailerons), sq ft: 

Total IO.I45 

Rearward of hinge line 7*97 

Span (at hinge line), in. 108.0 

Chord, percent of wing chord (constant) 2ij..5 
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TABLE I.- DIFEI'SIONiiL CIL^AGTHRISTICS -Concluded 

Horicontal tail surfaces: 

Area, sq ft 

Total U7«56 

Elevator 

Total 20.06 

Rearward of hinge line 17«02 

Span, ft 13.17 

Distance from normal gross-weight cenber of gravity 

to elevator hinge line, in I 96 

Vertical tail surfaces: 

Area, sq ft 
Total 

Original 2i;. 11 

Alternate 20.97 

Rudder 

Total 

Original 18.27 

Alternate 12.50 

Rearward of hinge line 

Original l6.ij7 

Alternate 10.57 

Span, ft 

Original 6.59 

Alternate 6 .O 6 

Distance from normal gross-weight center of gravity 

to rudder hinge line (both), in 209*7 

Tail-damping-power factor: 

With original vertical tail I 488 x 10"^ 

With alternate vertical tail 35 O x 10“° 
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TABLE II. -CONDITIONS OF TEE PAIRCEIID XNQ -1 MODEL INVESTIGATED IN TEE 

FREE- SPINNING TUI®EL 


; Clean condition (flaps neutral, landing gear retracted, canopy closed) 5 

spins to pilot's right; 


Variations from the 
normal gross-weight 
leading 

t 

Type of I 
spin • 

. 

Vertical tail 

i 

. Data on! 
1 chart j 

1 ! 

a 



: 1 

None 

Erect j 

Original 

^ 1 i 
! 

None 

> 

j 

Inverted j 

I i 

Oi'iginal 

i ^ 1 

Center of gravity moved 
rearward 10 percent of c 

1 

i 1 

} j 

j Erect J 

i j 

Original 

; 1 

i i 

! ^ 1 
1 ! 

1 

ly and T„ increased 
'20 percent of ly 1 

^ 1 

1 i 

1 Erect j 

1 

i 1 

Original 

' 1 

• ! 

1 

! 1 

i ^ 1 

None j 

i 

1 . , i 

, iirect ) 

1 ! 

: j 

Alte.rnate 

! i 

! , 1 

i ^ ! 

i t 

j 

Center of gravity moved 1 

rear’-^ard 10 percent of c i 

1 

1 

1 

Erect j 

1 

Alternate 

1 I 

i t 

! ' I 

Iv and I2 increased 
''20 percent of ly j 

1 

i 

Erect ■ 

A-lternate 

' i 

! 5 i 


^Rudder-tension tests were perforned for this cordition. 
^Pilot-escape tests were perfonnsd for this condition. 
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Model Talues converted to corresponding full-scale values; moments of Inertia are given about the center of gravity 
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CHART 1.- SPIN AND RECOVERY CHARACTERISTICS 07 THE ^SCALE MODEL OF THE FAIRCHILD 

XNC^l AIRPLANE IN THE NORMAL aROSS-WEIOHT LOADING WITH THE ORIGINAL VERTICAL TAIL 

(point nuaber 1 In table III amd figure 5; recoveries attempted by rapid full rudder reversal 
except as Indicated (recoveries attempted from, and ateady-spln data presented for, 
ruddeivfull-wlth spins); right erect spln^ 
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*Osolllatory spin. 

^After recovery, model spins In opposite direction 
before striking safety net* 

^Recovery attempted by reversing rudder to 2/5 
against the spin. 

^After recovery, model Inverts and spins to 
pilot *s left before striking safety not. 
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CHART 2.- INVERTED SPIN AND RECOVERY CHARACTERISTICS OP THE ^SCALE MODEL OF THE 
FAIRCHILD XN(^1 AIRPLANE IN THE NORMAL CaOSS-WEIGHT LOADING WITH THE ORIGINAL 

VERTICAL TAIL 

fPoint number 1 in table III and figure 5; recoveries attempted by rapid full rudder reversal 
except as Indicated (recoveries attempted from, and steady-spln data presented for, rudder- 
full-wlth spins); Inverted spins to pilot’s rlgh^ 
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^solllatory spin. 

Recovery attempted by reversing rudder to 
2/3 against the spin. 
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CHART 4.- SPIN AND RECOVERY CHARACTERISTICS OF THE ^SCALE MODEL OF THE FAIRCHILD XNQ-l 
AIRPLANE IN THE NORMAL GROSS-WEIGHT LOADING WITH THE ALTERNATE 
VERTICAL TAIL 

^olnt number 1 in table III and figure 5; recoveries attempted by rapid full rudder reversal 
except as Indicated (recoveries attempted from, and steady-spln data presented for, rudder- 
full-wlth spins); right erect spln^ 
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^Wandering spin. 

^Oscillatory spin. 

^Recovery attempted by neutralizing the rudder. 

Recovery attempted by simultaneously neutralizing values 
the rudder and elevator. . 

A , convened to 

Recovery attempted by reversing the rudder to corresponding 

2/3 against the spin. full-scale values. 
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Fiqure i-Three-view drawing of the jq~ scale 


mode! of the Fairchild ANQ-! airplane with 
the original vertical tail as tested in the 
free -spinning tunnel. Center of gravity is 
shown for the normal gross-weight loading. 
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Fi gure 


2.- Photographic views of the scale model of the XNQ-1 

1 8 

ai r plane with the original vertical tail installed. 
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Figure j.- a comparison drawing of the original and alternate vertical tail 
PLANFORMS TESTED ON THE |i-5CALE MODEL OF THE XNQ~ 1 AIRPLANE (DIMENSIONS 
SHOWN ARE FULL-SCALE'^ 
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Figure 4 . - 
airplane 


photograph of the scale 

18 

spinning in the Langley 20 


model of the XNQ-1 

foot free-spinning tunnel. 
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©AIRPLANE VALUES 
□ MODEL VALUES 
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mb^ INCREASED ALONG THE WINGS 

Figure 5.- Inertia parameters for loadings poss- 
ible ON the xnq-1 airplane and for the 

Various loadings tested on the model, 

(Points are for loadings listed on table m) 
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